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I n t h i s p a p e r , we d e r i v e a n a p p r o x i m a t e m o d e l f o r t h e f l o w of p a r t s i n a t h r e e -s t a g e t r a n s f e r l i n e w i t h u n r el i a b l e m a c h i n e s and f i n i t e s t o r a g e e l e m e n t s .
The analys i s of exact models of these systems was d e s c r i b e d i n Then, Gershwin and Schick we develop an approximation methodology which i s used stochastic differential equation t o s t u d y t h e t h r e e -s t a g e t r a n s f e r l i n e m o d e l . T h i s if not impossib1e* In this paper The evolution of the random process ai is described by m e t h o d o l o g y c a n b e e x t e n d e d t o n -s t a g e t r a n s f e r l i n e s w i t h o u t i n t r o d u c i n g a d d i t i o n a l l e v e l s o f c o m p l e x i t y . T h e s e e x t e n s i o n s are d i s c u s s e d i n [21.
. .
F i g u r e 1 d e s c r i b e s t h e b a s i c t h r e e -s t a g e t r a n s f e r l i n e . Machine i p r o c e s s e s p a r t s f r o m t h e p r e c e d i n g s t o r a g e e l e m e n t u n t i l no p a r t s are l e f t i n i t . The o u tp u t o f e a c h m a c h i n e g o e s i n t o t h e s u b s e q u e n t b u f f e r . It i s assumed t h a t t h e f i r s t b u f f e r i s a n i n f i n i t e s o u r c e , and t h e l a s t b u f f e r a n i n f i n i t e s i n k . I n a d d it i o n , a n e x p o n e n t i a l f a i l u r e a n d r e p a i r p r o c e s s i s used t o model t h e o p e r a t i o n o f t h e m a c h i n e s , w i t h compensat i o n f o r e l i m i n a t i n g f a i l u r e s when the machine i s n o t i n u s e .
It i s a l s o assumed t h a t f l o w i s conserved, and t h a t p a r t s are i n f i n i t e s i m a l , and that machine i w i l l The a c c u m u l a t i o n o f f l o w i n b u f f e r i can be described by:
where R i , F i a r e i n d e p e n d e n t c o u n t i n g p r o c e s s e s w i t h e x p o n e n t i a l jump r a t e s ri, f i r e s p e c t i v e l y . N o t e t h a t t h e l a s t t e r m o n t h e r i g h t s i d e o f ( 4 ) i m p l i e s t h a t machines cannot f a i l u n l e s s t h e y a r e p r o c e s s i n g some flow. The p r e s e n c e o f t h i s c o u p l i n g t e r m i m p l i e s t h a t t h e 5 p r o c e s s i s n o t a Markov p r o c e s s ; r a t h e r , t h e f u l l (5, 5) p r o c e s s i s Markov, d e s c r i b e d by e q u a t i o n s (3) and ( 4 ) .

Consider now two s c a l e d p r o c e s s e s , y i a n d y ? , , d e f i n e d a s f o l l o w s :
The main r e s u l t s o f t h e p a p e r c a n b e s t a t e d as f o l l o w s :
Let o r and l e t T d e n o t e t h e time of f i r s t e x i t of t h e p r o c e s s ( y ' ( t ) , y l ( t ) ) f r o m t h e u n i t s q u a r e -D = (0, 1 ) x ( 0 , 1). 
h i c h c o n t a i m t h e p r o o f s o f t h e m a i n t h e o r e m s .
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